High-performance liquid chromatographic analysis of 32P-postlabeled DNA-aromatic carcinogen adducts.
The technique of 32P postlabeling of DNA-carcinogen adducts is a useful and extremely sensitive method of detecting and quantitating DNA damage by carcinogens. We have adapted the 32P method to analysis by high-pressure liquid chromatography, making the procedure more rapid and convenient than when thin-layer chromatography is used. Following DNA isolation and hydrolysis, nucleotide-carcinogen adducts are enhanced relative to normal nucleotides by solvent extraction and then labeled with high-specific-activity [gamma-32P]ATP. The resulting 32P-postlabeled nucleotides are resolved by reverse-phase ion-pair HPLC. After as little as 3 h of exposure to carcinogens, DNA adducts can be demonstrated from 1 microgram or less of mouse hepatic DNA. Acetylated and nonacetylated adducts can be resolved from hepatic DNA of mice treated with 2-aminofluorene. Differences in DNA damage as measured by adduct formation were demonstrated between "rapid" and "slow" acetylator mouse strains. Rapid-acetylator C57BL/6J mice had three times the amount of hepatic DNA adducts as slow-acetylator A/J mice 3 h after a 60 mg/kg dose of 2-aminofluorene. 4-Aminobiphenyl and 2-naphthylamine each showed an adduct peak with retention time similar to that of the nonacetylated 2-aminofluorene adduct, while benzidine gave a major adduct that eluted somewhat earlier as would be expected for an acetylated adduct. The alkenylbenzenes, safrole and methyleugenol, also formed DNA adducts detectable by this method. DNA prepared from skin of mice painted with benzo[a]pyrene also contained carcinogen-DNA adducts detectable and resolvable by HPLC analysis following 32P postlabeling. The combination of HPLC with 32P postlabeling appears to be a useful technique for the rapid detection and quantitation of DNA damage caused by several classes of aromatic carcinogens.